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Abstract 
This paper aimed at studying the credit risk and those factors affecting the risk in different 
types of Iran Agricultural Bank (IAB) credit facilities through the panel data model. Accordingly, 
detailed information of all types of IAB credit facilities (micro, small, medium and macro) from all 
provinces, within 2009-2013, were analyzed. The results estimated by the model indicate that the 
educational degree and monthly income have negative and significant impact on credit risk, while 
the number of family members, credit background and the value of credit facilities positively and 
significantly impact the credit risk. Moreover, the risk is affected negatively and significantly by the 
age variable. 
Keywords: Agricultural Bank, Panel Data, Credit Facilities, Credit Risk 
Introduction 
Today, the lending techniques applied by finance institutions reflect the business conditions 
of many micro, small, and medium enterprises (MSMEs). Loan sizes are adapted to the borrowers’ 
incomes based on intensive client assessments. When the loan repayment schedule cannot be 
harmonized with the occurrence of investment returns, the number of potential projects that can be 
realized are limited.  
In order for a project to be financed, fast turnovers and regular cash flows of the same level 
are required. In particular, long-term projects need time to reach the productivity stage and to mature 
before they generate returns sufficiently high enough to repay loan installments. In consequence, 
profitable investments might not even be realized due to mismatches between the realization date of 
cash flow and maturity date of repayment obligations (Field et al., 2010). Moreover, while 
microfinance is offered to many urban entrepreneurs, there are still important deficits in serving 
MSMEs engaged in the agriculture sector, particularly those entrepreneurs whose agricultural 
products are characterized by seasonality, causing mismatches between expenditures of planting 
season and revenues realized at the time of harvest. 
The impacts of microfinance on MSMEs in developing countries are currently among the 
controversial issues. Microfinance is the result of studying millions of micro, small, and medium 
entrepreneurs with no access to financial services (Love and Peria, 2012). But after only thirty years 
since the foundation of the first Grameen Bank, there are now signs of microcredit over-supply and 
even borrowers over-indebtedness, especially in emerging countries (Vogelgesang, 2003; Taylor, 
2011). However, the contribution of microfinance to investment stimulation, employment 
generation, and economic development is less controversial (Duvendack et al., 2011; Pande et al., 
2012). 
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In Iran, Keshavarzi Bank, as the only specialized bank involved with the agriculture sector, 
has fulfilled its responsibility to finance those engaged in the sector for more than eight decades and 
has played a significant role in meeting their credit needs. In other words, the bank has allocated 
more than 95% of its credit portfolio to the sector using various types of credit facilities. Based on 
the available statistics, the total volume of IAB credit facilities soared from Rls. 16 trillion1 in 2011 
to Rls. 210 trillion in 2013, indicating a 1,200% growth. The serious problem that the bank has faced 
during the years of its operation has been the loan defaults leading to accumulation of overdue, 
deferred and doubtful debts which threaten the continuation of financing the agricultural activities. 
According to available statistics, by end of 2010 financial year the size of the three types of debts 
(non-performing debts) reached around Rls. 8,183, 5,200 and 15,949 billion respectively. In other 
words, the ratio of total non-performing debts to total loans by the end of 2010 financial year 
reached 21.89%. By end of 2011 financial year, the size of the three types of debts (non-performing 
debts) amounted to around Rls. 4,694; 5,056 and 19,350 billion respectively, with the ratio of total 
non-performing debts to total loans by the end of 2011 financial year reached 18.16%. By the end of 
2012 financial year, the size of non-performing debts reached around Rls. 4,535; 5,025 and 19,081 
billion respectively and ratio of total non-performing debts to total loans was equal to 14.09%. The 
ratio of total non-performing debts to total loans by the end of 2013 financial year equaled to 
14.64% because of non-performing debts amounting to around Rls. 10,781; 5,967 and 18,568 billion 
respectively by end of the same financial year. The figures for 2014 were around Rls. 5,648; 5,042 
and 19,291 billion respectively and the ratio of total non-performing debts to total loans was 
calculated as 10.15%. 
The latest figure refers to the credit risk or the default risk which is shown by its yearly 
increase of the figure. Based on the available data, the minimum and the maximum credit risk in 
2009-2013 have been estimated for Yazd Province with 1.78% in 2013 and Tehran Province with 
43.42% in 2012.  
Thus, the main questions of the study are how much the degree of credit risk in different 
types of IAB credit facilities have been within the years of operation and what factors have been 
affecting the risk during the years under study. With the answers to the questions, the required 
strategies to manage the credit risk can be formulated. The importance of the existing paper lies in 
the fact that credit risk is considered as one of the most important indicators in the banking system 
and while studying its variation, factors affecting the risk can also be identified. Such great findings 
can be realized based on available data collected from many IAB branches operating nationwide. 
Therefore, it is expected that the findings of the paper would contribute to the review of IAB credit 
policies and better credit risk management. Godquin (2014) in a similar study in Bangladesh found 
that the credit risk of loans with flexible repayment schedules is much lower than credit risk of 
standard loans with inflexible repayment schedules. Czura et al (2011) studied the credit risk in 
three different types of loan disbursed by Indian Banks. The regression results indicate the 
significant impact of flexibility in loan repayment schedules on credit risk. Fooladi (2010) studied 
the data collected from IAB branches in the western district of Isfahan city and found that factors 
such as natural disasters, e.g. draught and pests, the bank obligation to offer loans on behalf of the 
government, loan insurance, loan waiting period, imposing late repayment penalty rate and interest 
rate affect the rate of loan default. In an experiment in India, Field and Pande (2008) studied a 
number of MFIs and by using panel data and regression analysis concluded that the use of different 
repayment methods can lead to mitigation of credit risk. Shankar (2007) stated that collection costs 
are considered to be one of the largest operational cost components in microfinance. He 
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recommended that reducing the number of repayment installments and providing flexible repayment 
methods could contribute to reduced operational costs.  
In a study entitled "The Study of factors affecting Agricultural Credit Repayment in Dena 
City" Ansari (2007) concluded that factors such as income, educational degrees and agricultural 
crops insurance might have impacts on loan repayment and factors such as natural disasters and 
production hazards could have no impacts on agricultural loans repayment. In another study entitled 
" Factors Affecting Credit Risk of Banking Customers: Bank Keshavarzi Case Study" Arabmazar 
and Roeentan (2006) studied the quantitative and qualitative data of a random sample of 200 
companies borrowing from IAB branches in Tehran Province within 1999-2004 by using Logit 
regression method. They found that the main factors such as the activity type, background of 
cooperation with IAB and the loan size significantly affect the credit risk of the bank's legal 
customers and these factors have so many features in common with factors affecting the credit risk 
of other banks' legal customers. In a study conducted on Bangladesh banks based on regression 
analysis, Meyer (2002) suggested that applicants' income plays a significant role in repayment of 
loans and flexibility in repayment methods could be considered as a contributing factor to the credit 
risk reduction. 
The most important distinctive feature of the present study, as compared with previous ones, 
could be the inclusion of the under study samples. The huge range of IAB branches and the variety 
of credit facilities including micro, small, medium and large finance services have all been taken 
into consideration. Moreover, credit risk indicators in these types of loans have separately been 
studied and identified. 
Materials and Methods 
In order to empirically analyze the factors affecting credit risk in different types of credit 
facilities granted by IAB, the panel data model has been used. The common model by using the 
panel data is as follows: 
Yit = 𝛼𝛼𝑖𝑖𝑖𝑖 + ∑ 𝛽𝛽𝑗𝑗𝑖𝑖𝑖𝑖𝑘𝑘𝑗𝑗=𝑥𝑥 Xjit + 𝑢𝑢𝑖𝑖𝑖𝑖 
In the above equation, i=1,2,…,n refers to cross sectional units (for example provinces), 
t=1,2,…,T indicates the time and j=1,2,…,k displays the number of non-random (observable) 
dependent variables. Yit refers to the dependent variable of ith of cross sectional unit in year t. The 
explanatory variable of observed jth cross in year t is displayed by Xjit and uit which indicates the 
estimation error of panel data. It is assumed that its average is equal to 0 and the variance is fixed. 
The width from origin for any of the crosses (αi) displays the unobserved features of the 
cross and the width from origin for any of the time periods (αi) displays the unobserved features of 
the related time period. β is the statement that describes the fixed or random impact in the panel data 
model. U is a component of model error which shows other factors affecting the credit risk in the 
sample under study. 
To estimate the model, the detailed information of credit facilities granted by Bank 
Keshavarzi (micro, small, medium and large) in different provinces during 1999-2013 is used. 
Variables under Study 
The present research variables include the detailed information of credit facilities granted by 
IAB (micro, small, medium and large) in different provinces. According to the available information 
and data, types of micro, small, medium and large credit facilities have been classified in four 
groups including "up to 50 million rials", " 50-200 million rials ", " 200-500 million rials ", and 
"more than 500 million rials ". Due to incomplete information of some provinces, only information 
gathered from specific provinces was studied as follows. For micro credit facilities: Ardabil, 
Isfahan, Chahar Mahaal Bakhtiari, and Kurdistan. For small-size credit facilities: Ardabil, Alborz, 
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Chahar Mahaal Bakhtiari, Kermanshah and Kurdistan. For medium-size credit facilities: West 
Azerbaijan, Ardabil, Isfahan, Alborz, Bushehr, Chahar Mahaal Bakhtiari, North Khorasan, Sistan 
and Baluchistan, Kurdistan and Kohkiluye and Boyer Ahmad. For large credit facilities: Ardabil, 
Isfahan, Alborz, Bushehr, Chahar Mahaal Bakhtiari, North Khorasan, Sistan and Baluchistan, 
Kurdistan, Kermanshah, and Kohkiluye and Boyer Ahmad. In each case, the borrower's information 
includes age, gender, income, number of family members, occupational experience, marital status, 
loan value, and the delay time for repayment (credit risk). The information is gathered from 
documents available at branches. Therefore, no measurement would be done although some 
indicators of credit risk would be measured and determined when studying the trends. 
Table 1: Qualitative and quantitative variables under study 
Variable Definition Value 
Y Number of Default Days Day 
DX1 Age Year 
DX2 Gender Male=1 
Female=0 
DX3 Marital Status Married=1 
Single=0 
X4 Family Members Person 
X5 Educational Degree Illiterate=0 
Elementary=5 
Secondary School=9 
Diploma=12 
Associate Degree=14 
Bachelor Degree=16 
Master Degree=18 
DX6 Main Job Agriculture=1 
Non-agriculture=0 
X7 Agricultural Background Year 
DX8 Sub-job Yes=1 
No=0 
X9 Monthly Income Million Rials 
X10 Received Credit Facility Million Rials 
DX11 Type of Credit Facility Installment Sale=1 
Working Capital=2 
Sale=3 
Joint Investment=4 
DX12 Credit Facilities Records Yes=1 
No=0 
Results and Discussion 
In order to estimate the regression model by the panel data, it is initially required to conduct 
two tests. To choose the equality status of width from origin of provinces or the difference of width 
from origin of provinces, F-Limer test was used. Hausman Test was used to determine the fixed 
effects or the random effects. Following the F-Limer and Hausman tests, the results of model 
estimation were received through panel data method, fixed effects and random effects. After review 
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of conditions to raise classical hypotheses, due to intra-groups heteroscedasticity, generalized least 
squares (GLS) method was used to estimate the model.   
Table 2: Results of model estimation for relationship between credit risk and micro credit 
facilities and affecting factors in 10 provinces during 1999-2013 (Random Effects Method) 
Explanatory Variable Tile Explanatory 
Variable 
Coefficient t-Statistic Probability 
Logarithm of age Lnx1 0.056 0.51 0.609 
Logarithm of family members under guardianship Lnx4 0.123 2.27 0.023 
Logarithm of educational degree Lnx5 - 0.107 -  2.87 0.004 
Logarithm of monthly income Lnx9 - 0.123 -  3.07 0.002 
Logarithm of received credit facilities Lnx10 0.094 2.12 0.034 
Credit facilities records Dx12 0.375 5.81 < 0.0001 
Intercept C 5.619 12.28 < 0.0001 
Coefficient of determination R2 = 0.80 
No. of observations 1000 
 Source: Research Findings 
Table 2 displays the results of estimating the affecting factors in micro credit facilities by 
using the panel data model through a random effects method. Based on the table information, the 
variable coefficient for the "number of family members under guardianship" is positive and 
significant. The coefficient is equal to 0.123 which is statistically significant at 5% level and 
displays the direct relationship between credit risk increase and the number of family members 
under guardianship. In other words, the increase in the number of family members under 
guardianship would make credit risk having an ascending trend. Since the data has been included in 
the model through a logarithmic method, the estimated coefficients display credit risk elasticity for 
each explanatory variable. Thus, it can be said that the logarithmic coefficient of age displays that 
increase in borrower's age (assuming the other factors to be constant) would make credit risk 
increase. The logarithmic coefficient of family members under guardianship indicates that 1% 
increase in the number of members (assuming the other factors to be constant) would lead to a 
0.123% increase in credit risk. The logarithm coefficient of education represents that 1% increase in 
educational level (assuming the other factors to be constant) would cause a 0.107% decline in credit 
risk.  The logarithm coefficient of monthly income displays that 1% increase in income (assuming 
the other factors to be constant) would result in a 0.123% decrease in credit risk. The logarithm 
coefficient of received credit facilities shows that 1% increase in received credit facilities (assuming 
the other factors to be constant) could lead to a 0.094% rise in credit risk. The logarithm coefficient 
of credit facilities records indicates that 1% enhancement in credit facilities records (assuming the 
other factors to be constant) could lead to a 0.375% increase in credit risk.  
 Table 3 displays the results of estimating the affecting factors in small credit facilities by 
using the panel data model through a random effects method. Based on the table information, the 
variable coefficient for the "number of family members under guardianship" is positive and 
significant. The coefficient is equal to 0.185 which is statistically significant at 5% level and 
displays the direct relationship between credit risk increase and the number of family members 
under guardianship. In other words, the increase in the number of family members under 
guardianship would make credit risk having an ascending trend. Since the data have been included 
in the model through a logarithmic method, the estimated coefficients display credit risk elasticity 
for each explanatory variable. 
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Table 3: Results of model estimation for relationship between credit risk and small credit 
facilities and affecting factors in 10 provinces during 1999-2013 (Fixed Effects Method) 
Explanatory Variable Tile Explanatory 
Variable 
Coefficient t-Statistic Probability 
Logarithm of age Lnx1 0.060 0.37 0.713 
Logarithm of family members under guardianship Lnx4 0.185 2.62 0.009 
Logarithm of educational degree Lnx5 - 0.145 -  3.24 0.001 
Logarithm of monthly income Lnx9 - 0.104 -  2.04 0.041 
Logarithm of received credit facilities Lnx10 0.199 2.70 0.007 
Credit facilities records Dx12 0.579 6.99 < 0.0001 
Intercept C 4.866 6.76 < 0.0001 
Coefficient of determination R2 = 0.83 
No. of observations 1000 
 Source: Research Findings 
Thus, it can be said that the logarithmic coefficient of age displays that increase in borrower's 
age (assuming the other factors to be constant) would lead to increase of credit risk. The logarithmic 
coefficient of family members under guardianship indicates that 1% increase in the number of 
members (assuming the other factors to be constant) would lead to a 0.185% increase in credit risk. 
The logarithm coefficient of education represents that 1% increase in educational level (assuming 
the other factors to be constant) would cause a 0.145% decline in credit risk.  The logarithm 
coefficient of monthly income displays that 1% increase in income (assuming the other factors to be 
constant) would result in a 0.104% decrease in credit risk. The logarithm coefficient of received 
credit facilities shows that 1% increase in received credit facilities (assuming the other factors to be 
constant) could lead to a 0.199% rise in credit risk. The logarithm coefficient of credit facilities 
records indicates that 1% increase in credit facilities records (assuming the other factors to be 
constant) could lead to a 0.579% increase in credit risk.  
Table 4: Results of model estimation for relationship between credit risk and medium credit 
facilities and affecting factors in 5 provinces during 1999-2013 (Fixed Effects Method)  
Explanatory Variable Tile Explanatory 
Variable 
Coefficient t-Statistic Probability 
Logarithm of age Lnx1 - 0.826 - 4.32 < 0.0001 
Logarithm of family members under guardianship Lnx4 0.205 2.13 0.034 
Logarithm of educational degree Lnx5 - 0.169 - 2.76 0.006 
Logarithm of monthly income Lnx9 - 0.086 - 2.04 0.042 
Logarithm of received credit facilities Lnx10 0.396 2.72 0.007 
Credit facilities records Dx12 0.846 8.02 < 0.0001 
Intercept C 6.640 6.07  
Coefficient of determination R2 = 0.70 
No. of observations 500 
Source: Research Findings 
Table 4 displays the results of estimating the affecting factors in medium credit facilities by 
using the panel data model through a fixed effects method. Based on the table information, the 
variable coefficient for age is negative and significant. The coefficient is equal to - 0.826 which is 
statistically significant at 5% level and displays the reversed relationship between credit risk 
increase and the borrower's age. In other words, the increase in the borrower's age would make 
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credit risk having a descending trend. Since the data have been included in the model through a 
logarithmic method, the estimated coefficients display credit risk elasticity for each explanatory 
variable. Thus, it can be said that the logarithmic coefficient of age displays that 1% increase in 
borrower's age (assuming the other factors to be constant) would lead to a 0.826 decrease in credit 
risk. The logarithmic coefficient of family members under guardianship indicates that 1% increase 
in the number of members (assuming the other factors to be constant) would lead to a 0.205% 
increase in credit risk. The logarithm coefficient of education represents that 1% increase in 
educational level (assuming the other factors to be constant) would cause a 0.169% decline in credit 
risk. The logarithm coefficient of monthly income displays that 1% increase in income (assuming 
the other factors to be constant) would result in a 0.086% decrease in credit risk. The logarithm 
coefficient of received credit facilities shows that 1% increase in received credit facilities (assuming 
the other factors to be constant) could lead to a 0.396% rise in credit risk. The logarithm coefficient 
of credit facilities records indicates that 1% increase in credit facilities records (assuming the other 
factors to be constant) could lead to a 0.846% increase in credit risk.  
Table 5: Results of model estimation for relationship between credit risk and large credit 
facilities and affecting factors in 4 provinces during 1999-2013 (Fixed Effects Method)  
Explanatory Variable Tile Explanatory 
Variable 
Coefficient t-Statistic Probability 
Logarithm of age Lnx1 0.715 3.40 0.001 
Logarithm of family members under guardianship Lnx4 0.292 2.34 0.020 
Logarithm of educational degree Lnx5 - 0.148 - 2.08 0.038 
Logarithm of monthly income Lnx9 - 0.102 - 1.97 0.050 
Logarithm of received credit facilities Lnx10 0.220 2.92 0.004 
Credit facilities records Dx12 0.967 8.52 < 0.0001 
Intercept C 1.736 1.71 0.088 
Coefficient of determination R2 = 0.77 
No. of observations 400 
Source: Research Findings 
Table 5 displays the results of estimating the affecting factors in large credit facilities by 
using the panel data model through a fixed effects method. According to the table information, the 
variable coefficient for age is positive and significant. The coefficient equals 0.715 which is 
statistically significant at 5 % level and displays the direct relationship between credit risk increase 
and the borrower's age. In other words, the increase in the borrower's age would make credit risk 
having an ascending trend. Since the data have been included in the model through a logarithmic 
method, the estimated coefficients display credit risk elasticity for each explanatory variable. Thus, 
it can be stated that the logarithmic coefficient of age displays that 1% increase in borrower's age 
(assuming the other factors to be constant) would lead to a 0.715 increase in credit risk. The 
logarithmic coefficient of family members under guardianship indicates that 1% increase in the 
number of members (assuming the other factors to be constant) would lead to a 0.292% increase in 
credit risk. The logarithm coefficient of education represents that 1% increase in educational level 
(assuming the other factors to be constant) would cause a 0.148% decline in credit risk. The 
logarithm coefficient of monthly income displays that 1% increase in income (assuming the other 
factors to be constant) would result in a 0.102% decrease in credit risk. The logarithm coefficient of 
received credit facilities shows that 1% increase in received credit facilities (assuming the other 
factors to be constant) could lead to a 0.220% rise in credit risk. The logarithm coefficient of credit 
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facilities records indicates that 1% increase in credit facilities records (assuming the other factors to 
be constant) could lead to a 0.967% increase in credit risk.  
Conclusion 
According to the research findings, the income variable is in line with the results that 
indicated the positive and effective role of income variable on credit risk (Meyer, 2002). Arabmazar 
and Roeentan (2006) highlighted the positive and significant relationship between the background of 
cooperation with IAB and the size of credit facilities in a research paper that its findings are in line 
with the findings of the present study. Ansari (2007) recognized the impact of education variable on 
credit risk and supported the results similar to those of the present paper. According to the results 
and findings of this paper conducted as regards the micro and small credit facilities, the variable of 
credit facilities records and as regards the medium and large credit facilities, the variables of 
received credit facilities and age had the highest degrees of impacts on credit risk.     
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